Analysis of two mutated vacuolar proteins reveals a degradation pathway in the endoplasmic reticulum or a related compartment of yeast.
The fate of a mutant form of each of the two yeast vacuolar enzymes proteinase yscA (PrA) and carboxypeptidase yscY (CPY) has been investigated. Both mutant proteins are rapidly degraded after entering the secretory pathway. Mutant PrA is deleted in 37 amino acids spanning the processing site region of the PrA pro-peptide. The mutant enzyme shows no activity towards maturation of itself or other vacuolar hydrolases, a function of wild-type PrA. Mutant CPY carries an Arg instead of a Gly residue in a highly conserved region, two positions distant from the active-site Ser. In contrast to wild-type CPY, the mutant form was quickly degraded by trypsin in vitro, indicating an altered structure. Using antisera specific for alpha-1-->6 and alpha-1-->3 outer-chain mannose linkages, no Golgi-specific carbohydrate modification could be detected on either mutant protein. Subcellular fractionation studies located both mutant enzymes in the endoplasmic reticulum. Degradation kinetics of both proteins show the same characteristics, indicating similar degradation pathways. The degradation process was shown to be independent of a functional sec18 gene product and takes place before Golgi-specific carbohydrate modifications occur. The proteasome, the major proteolytic activity of the cytoplasm, is not involved in this degradation event. All degradation characteristics of the two mutant proteins are consistent with a degradation process within the endoplasmic reticulum ('ER degradation').